Abstract: Insomnia is a common, often chronic medical disorder with significant medical and socioeconomic repercussions. However, unlike other medical conditions, there is intense debate as to whether the long-term treatment of insomnia is clinically appropriate. The perceived deleterious side effect of sedative-hypnotic medications may result in patients remaining untreated or undertreated. This review proposes that a more subtle approach needs to be taken in the management of patients with chronic insomnia and that long-term use of the newer sedative-hypnotics may be a feasible and effective treatment option when used in conjunction with thorough medical assessment and regular patient follow-up. This review discusses these issues and discusses the pros and cons of long-term sedative-hypnotic use.
Introduction
Chronic insomnia: a medical condition that requires longterm treatment?
The treatment of insomnia has been controversial and under debate for many decades. The medical community has been generally against the long-term use of sedativehypnotic medications. This opinion is not solely based upon reasoned interpretation of the evidence.
The National Commission on Sleep Disorders Research 1 has described chronic insomnia as an epidemic affecting 30 million Americans, and a Canadian consensus statement 2 has identified chronic insomnia as a significant health problem. Chronic insomnia is linked to substantial psychosocial, occupational, health, and economic repercussions, results in increased overall morbidity and mortality, and constitutes a drain on healthcare resources. [3] [4] [5] [6] [7] There is little doubt that insomnia is a significant health problem with marked socioeconomic impact. 8 Many family physicians have the task of treating patients over the long-term. 9 This does not mean that long-term use of sedative-hypnotics is always warranted; it could be a form of convenience to "get rid of a problem." For some physicians there is a marked dichotomy between what could be viewed as an "ivory tower view" -ie, sedative-hypnotics are "bad" and should be limited in use -versus the "real world" experience of widespread long-term use.
According to the National Institute of Mental Health Consensus Conference, sleep-promoting drug therapy should be considered for patients when they are significantly troubled by the presence of inadequate sleep, or when the physician is concerned about the deleterious impact of disturbed or inadequate sleep on the patient's health safety and well-being. 9, 10 This statement is misleading as pharmacologic treatment may not be suitable for every patient complaining of long-term insomnia. Treatment strategies require an understanding of the underlying psychological, social, behavioral, and organic factors. 11 For example, patients may exaggerate the difficulty they have in falling asleep or underestimate the amount of time they are able to sleep. These are patients who complain of insomnia but on the objective measures do not have insomnia. Trajanovic and colleagues 12 compared patients who overestimated their sleep time to those who underestimated their sleep time. They defined a condition opposite the previously described sleep underestimation, and named it "positive sleep state misperception." The authors proposed a new model that incorporates both ends of the sleep misperception spectrum.
Cognitive behavior therapy for insomnia (CBTi) is a non-pharmacologic management option for patients with chronic insomnia. It has been shown to produce a clinically significant outcome in the treatment of insomnia with sustained improvement in the 6-month period following treatment. The review by Sivertsen and colleagues suggested that CBTi intervention produced better results when compared to treatment with zopiclone for both the short-term and long-term treatment of insomnia in the elderly. 13 Unfortunately, improvements are generally realized more quickly with pharmacologic treatment as compared with CBTi and this may account for the low compliance and greater dropout rate with CBTi.
14 A combination of pharmacologic management and CBTi may be a useful strategy to take advantage of the earlier sleep improvements with pharmacotherapy and the sustained long-term benefits of CBTi, but it has been cautioned that this needs to be decided based on individual patient needs. 15 Other drawbacks of CBTi include the high initial costs of treatment, no insurance coverage for this treatment for some individuals, availability issues related to the lack of trained CBTi therapists, and that CBTi may be less effective in elderly patients. 16 In the review by Edginger and Krystal 17 it was suggested that there is a dichotomy between subjective and objective findings and most of the data available are not conclusive. However, there appears to be sufficient evidence to suggest that subjective and objective insomnia sub-types may suffer from distinctive forms of sleep-related pathophysiology. Others have shown the association of hyperarousal and insomnia. Patients with chronic insomnia have physiological activation that results in increased heart rate, hormone metabolism, and body and brain metabolic rate. This can result in a number of medical problems such as hypertension. In a recent review by Riemann, 18 the concept that the hyperarousal processes play an important role in the pathophysiology of primary insomnia was highlighted. It is therefore preferable to assess the severity of sleep disruption by evaluating daytime functioning, particularly daytime somnolence. 16 This would not address the concern of the patient who is "wired" during the day but lacks restful and uninterrupted nocturnal sleep.
insomnia and depression
Another important medical consideration is the comorbidity between insomnia and depression that is frequently encountered in clinical practice. Sleep problems are consistently reported in relation to major depression, with insomnia as the most common symptom. [19] [20] [21] A study in the general population showed that 40% of subjects with insomnia presented with a mental illness within 6 months versus 16% of subjects without insomnia. 4 At 1-year follow-up, patients with insomnia at baseline were observed to have a greater risk of developing major depression compared to those without insomnia. 21 The overlap in symptoms of insomnia and depression can at times render it difficult to diagnose and treat the patient despite taking a detailed clinical history. When faced with combined insomnia and depression, management of insomnia is often overlooked. In a study of depressed patients with insomnia, eszopiclone and fluoxetine co-therapy, versus fluoxetine alone, significantly reduced insomnia symptoms and improved ratings of depression, suggesting that treatment of insomnia is an important component of effective management of patients. 22 Along these lines, use of a sedating antidepressant such as mirtazapine has been shown to improve both depressive symptoms and sleep quality. 23 We have shown benefits of using tryptophan (which has sedative effects) over placebo in relation to mood improvement. 24 Guidelines on the treatment of depression recommend that antidepressant treatment be continued for at least 6 months in order to achieve a 70% or better reduction in the risk of relapse. 25 Despite insomnia being one of the DSM-IV criteria symptoms for the diagnosis of major depressive disorder, and persistent insomnia being an important risk factor for new or recurrent major depression, 3, 4, 23, 24 the above guidelines suggest only "symptomatic" management of insomnia "early in treatment" of depression. 25 If long-term use of antidepressants is recommended in order to achieve optimal patient management, one finds it difficult to comprehend why the same case is not made for sedative-hypnotics treatment of patients with chronic insomnia. Therefore, primary insomnia or insomnia as a symptom of depression necessitates aggressive submit your manuscript | www.dovepress.com Dovepress Dovepress management since untreated insomnia is a risk factor for new or recurrent depression.
Overcoming negative perceptions
If one accepts that long-term sedative-hypnotics may be required for some chronic insomnia patients, then side effects are a consideration. Kramer 26, 27 echoed the expert advice against using long-term sedative-hypnotic treatment "because of concerns about residual sedative effects, memory impairment, falls, respiratory depression, rebound insomnia, medication abuse, dose escalation, dependency and withdrawal difficulties, and an increased risk of death possibly associated with the current sedative-hypnotic medications." However, he noted that worries about these potential problems are challenged by the widespread clinical practice of using sedative-hypnotic drugs long-term without any of these difficulties developing and with patients who feel their sleep and daily function is improved with the nightly use of their sleeping pill.
One of the major concerns with long-term sedative-hypnotic use has been the impact of benzodiazepines, in particular, on memory. An exhaustive review of this issue is beyond the scope of this paper but studies do not conclusively support a deleterious impact of benzodiazepines on cognitive function. Our study of 289 sleep clinic patients concluded that benzodiazepine use had no detectable effect on subjective memory difficulties during chronic use. 28 A follow-up investigation of benzodiazepine withdrawal looked at cognition 29 and found small yet subtle and reversible effects of long-term benzodiazepines use on speed-dependent tasks in older adults. There are similar findings in the literature that report no difference between long-term benzodiazepine users and anxious untreated participants on a battery of cognitive tests. 30 In contrast, a widely quoted cohort study reported an association of chronic benzodiazepine intake and deficits on tests of visuospatial processing and sustained attention. 31 However, it should be noted that only one of five recall measures revealed benzodiazepine-associated impairment. It should also be noted that a study in the elderly also reported cognitive deficits with long-term use of benzodiazepine in those without previous cognitive deficits. 32 Despite ample evidence to the contrary, another widely held belief is that sedative-hypnotics lose their efficacy in the long-term. Evidence that the deleterious effects of sedativehypnotics may be overrated and that longer use is effective comes from Adam et al 33 who showed that sleep was longer and less broken on nitrazepam and that no tolerance was obvious after 2 months' use. This paper was notable for its evaluation of growth hormone secretion. The lack of any associated decrease in the blood level of growth hormone suggests that the metabolic functions associated with slow wave sleep may not be impaired by nitrazepam administration. In another study from the same group, the observation was that the benzodiazepines lormetazepam (2 mg) and nitrazepam (5 mg) appeared to improve sleep after 24 weeks of treatment when compared with continuous placebo use. 34 It is concluded that benzodiazepines remain effective for at least 24 weeks but that a period of disturbed sleep may be expected after withdrawal. The strength of this latter study is the control group who took placebo for the full 32 weeks, providing good scientific evidence of maintenance of effectiveness. It is also important to emphasize that the side effect profile of newer sedative-hypnotics has a real advantage over that of benzodiazepines. 2 Earlier randomized trials have assessed continuous use of sedative hypnotics for a period of 3 months or less: zolpidem -5 weeks; 35 zaleplon -4 weeks; 36 and temazepam -12 weeks of use. 37 A 6-month randomized, controlled trial of nightly eszopiclone treatment, versus placebo, on measures of quality of life, work limitations, fatigue, sleepiness, insomnia severity, and subjective sleep and daytime function observed sustained improvements in all variables in patients with primary insomnia. 38 Sustained improvement in total sleep time and/or reductions in sleep latency and number of awakenings after 1 year of sedative-hypnotic treatment has been reported in several patient populations: adults with primary insomnia treated with eszopiclone; 39 chronic psychiatric inpatients who took 0.5-1.0 mg of triazolam; 40 primary care patients receiving 10-20 mg of zolpidem; 41 sleep clinic patients with chronic insomnia treated with clonazepam or alprazolam; 42 and, older insomnia patients administered zaleplon. 43 However, data on whether the improvements in sleep persist with treatment over the course of several years remains lacking.
Other concerns with long-term sedative-hypnotic use are tolerance and rebound insomnia upon discontinuation. In a 6-month trial of eszopiclone in adult insomnia patients across a range of ages, 44 including the elderly, 43 no evidence of tolerance was observed despite the drug dosage remaining constant throughout the study and no decrement in treatment efficacy. The Ancoli-Israel study 43 goes on to report that while some rebound insomnia was evident after abrupt termination of treatment, the sleep variables in the washout period remained improved compared to baseline. This latter finding belies one of the previously firmly held convictions that "insomnia patients show a full return to their symptoms after discontinuing sleeping pills since sedative-hypnotics don't treat the underlying cause of the insomnia." 45 47 who provide a list of cautionary "expert opinions" on the use of sedative hypnotics that illustrates the negative view. The experts advise: "(1) that sedative-hypnotic drugs grant no long-term relief; (2) that the risks outweigh the benefits; (3) that they work largely through placebo effects; (4) that they should never be prescribed for more than a few days nor for more than "occasional" use; and (5) that there is no indication for chronic use and such is always contraindicated." A number of the drawbacks that form the basis of the argument against long-term usage of sedativehypnotics are documented in a well-known and quoted review published in 1990 by Gillin and Byerley. 48 These authors discouraged prolonged use of sedative-hypnotics due to the lack of research data on the long-term use of sedative-hypnotics.
Over twenty years have passed, during which a number of studies have investigated, and have largely refuted or tempered these "drawbacks," especially for the newer b enzodiazepine receptor agonists (eg, the Z-drugs: zopiclone, zaleplon, zolpidem). A review of the "Z" drugs 49 makes the point that their primary difference from the benzodiazepines is their short half-life and limited duration of action, which accounts for their low risk of residual daytime effect especially with regards to daytime psychomotor performance and memory tasks which are virtually unimpaired by treatment with the "Z" drugs. Nonetheless, it remains virtually impossible to overturn the persistent conviction that long-term sedative-hypnotic treatment is to be avoided. 44 A further problem is that many patients, possibly echoing their family physicians views, are cautious about t aking sedative-hypnotics over the long-term. While this may be an understandable reaction, it is similarly not appropriate when a patient remains untreated or undertreated because their physician refuses to recommend medical management with sedative-hypnotics for as long as is required. It is not a valid perspective when considering long-term treatment of other medical disorders (eg, hypertension or diabetes) to rely on personal (patient's or doctor's) opinion rather than evidence-based medicine. This should be the primary factor guiding clinical management of insomnia.
There is the additional concern that there is a reluctance to examine the option of long-term drug treatment of insomnia. Kramer 27 purported that "the hazard ratio for prescription sleeping pills was significantly higher than for valium and librium." This suggests the possibility of a specific risk factor for some subclasses of sedative-hypnotic compounds. A significantly greater danger has been shown to be more associated with amitriptyline overdose relative to other tricyclics. 50 This was previously suggested by other studies examining suicide and risk of death due to overdose of antidepressant drugs. [51] [52] [53] This notion of variation within a class of drugs vis-à-vis danger is not unique and even more variability may be expected between classes of sedative-hypnotics. This to some extent would make one think that if there is a substantial difference in the risk associated with taking amitriptyline versus clomipramine (which a-priori we would not have anticipated) then there is a real likelihood of differential risks with different classes of sedative-hypnotic agents. 54, 55 An examination of the pros and cons Bliwise 56 recommended that the adverse effects of sedativehypnotic drug use, especially benzodiazepines, could be minimized by the following: 1. Using as low a dose as possible 2. Using the drug every third or fourth night 3. Advising patients of potential interactions with alcohol and other drugs 4. Weighing relative risks and carry-over effects 5. Finite or time-limited therapy 6. Gradual termination of therapy.
Of these six points we would regard only the middle two as truisms. Some would argue (the authors among them) that point 1 may lead to inadequate treatment. Further, if sleep worsens due to medical or psychosocial reasons, then the insufficient level of medication would increase the patient's tendency to self-upregulate their dose, reinforcing their belief that "more is better" and foster greater drug dependence in the patient. We favor titration of the initial dose to the patient's needs, as is the case with the majority of prescriptions in other areas of medicine, including psychiatry.
With regard to point 2, this could condition patients to resort to sedative-hypnotic drugs whenever they have difficulty sleeping. We have often preferred using sedativehypnotic medication daily as a course of treatment for a period of 4-8 weeks to break the pattern of concern and expectation about whether the individual will or will not sleep. It also allows for an improvement in sleep quality, in the case of the newer sedative-hypnotic drugs, and slow wave sleep has been shown to increase over time with zopiclone submit your manuscript | www.dovepress.com Dovepress Dovepress treatment, 57 although not all reports agree with this observation. The analogy can be made that this is a way of building up sleep quality much as an exercise program might improve fitness. Although we have previously routinely used 4 weeks of pharmacological treatment, we have unpublished data supporting the notion that for some individuals taking a sedativehypnotic drug, in whom we have recorded the sleep pattern week by week, sleep quality fluctuates over the first 5-6 weeks but levels out with good sleep efficiency and normalized sleep architecture in the 7th and 8th weeks of sedative-hypnotic use. Hence, too short a duration of sedative-hypnotic use may be counter-productive by not allowing for recovery from disrupted sleep. We would recommend a "course of treatment" of 8 weeks with a prior explanation indicated in the following paragraph.
We standardly use the analogy of a bone fracture for patients. 58 In this analogy the "plaster cast" is the sedativehypnotic and the duration of 2 months makes sense for the patient to allow a healing process and return of normal sleep architecture to occur. There is the further caveat that this occurs better with the non-benzodiazepine sedative-hypnotics that are less likely to suppress slow wave sleep and REM sleep and avoid rebound insomnia on drug withdrawal. A second caveat is that this treatment approach works for 70% of patients, 20% of patients return to pre-medication insomnia and sleep architectural disruption on cessation of sedative-hypnotics (this is akin to giving the person with a broken leg a walking stick), and 10% have no benefit. It is the middle group of 20% who are candidates for long-term sedative-hypnotic management. A key issue in the first part of this strategy is to provide a script for 8 weeks and to plan a review after 12 weeks, ie, 4 weeks after sedative-hypnotic withdrawal.
We consider points 3 and 4 to be motherhood statements. With regards to point 5: finite or time limited therapy; this speaks to our point that chronic insomnia, when other options are exhausted, requires chronic treatment. The notion of other long-term disorders, eg, hypertension or diabetes, being treated only for the short-term or intermittently would be derided but this is accepted for insomnia. This fact is widely recognized by many family physicians but the reluctance of many sleep specialists and psychiatrists to allow patients access to long-term sedative-hypnotics may cause unnecessary suffering. The evidence indicates that many patients will use a constant medication dose for a chronic sleep problem. This is further supported by a study 59 of 3000 primary care patients with chronic insomnia prescribed long-term sedative-hypnotics on an as-need basis. Despite chronic use, the patients were capable of limiting their medication intake and, rather than increasing their dosage, actually tended to decrease the use of sedative-hypnotics over time. This is also in keeping with viewing insomnia as a comorbid condition and not merely a symptom of another condition which may require longer treatment.
It should be kept in mind that the two major categories of treatment, non-pharmacological and pharmacological, are not mutually exclusive and that the best management may involve combining both, with non-pharmacological treatment given concurrently with the sedative-hypnotic medication and continued for a longer period. 60 The efficacy of this strategy for insomnia management has been well demonstrated. [61] [62] [63] Turning to the last point that medication needs to be withdrawn gradually, we agree with this statement as it applies to high dose benzodiazepines. However, with the newer agents (most notably, the "Z" sedative-hypnotics) this requires reconsideration. Our greatest experience would be with zopiclone. In a paper we published some time ago, 64 we evaluated 154 patients (mean age of 50 years) referred for insomnia and dependent on benzodiazepine medications. The study showed that an abrupt switch to a non-benzodiazepine medication, in this case zopiclone, was best if the preceding benzodiazepine dose was not high. Further, all patients in this study coped well after an abrupt cessation of zopiclone use. Our interpretation is that after a return of normal sleep architecture, abrupt discontinuation of a standard dose of one of the newer sedative-hypnotics is not problematic. The requirement of "gradual withdrawal" may in part reflect the REM rebound associated with benzodiazepine withdrawal.
A follow-up interview of 99 out of the 134 patients in the above study, 14 to 21 months after withdrawal from 1 or 2 months of zopiclone treatment, found that the majority (81 of 99) had remained off sedative-hypnotic medication. These results were better than any in the literature at that time and showed that after long-term benzodiazepine use with a switch to zopiclone for 1 month and with subsequent abrupt zopiclone withdrawal one can maintain a lasting improvement and a drug free state. 65 Similarly, Lemoine and Ohayon 66 noted that discontinuation of benzodiazepines is possible in over three quarters of cases, provided that the prescribing physician adheres to a precise withdrawal protocol. Patients on zopiclone were less likely to use sedative-hypnotics during the week of full withdrawal and were more satisfied with sleep than when treated with benzodiazepines. 65 Finally, the results of the study showed that abrupt substitution yielded better results for chronic users of sedative-hypnotics.
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Others, however, do not share this view. Two reviews by Kripke 54, 55 stated that: "after tolerance develops, longterm use of sedative-hypnotics may make sleep worse"; "prescriptions for sedative-hypnotics should not be renewed for long-term use"; "chronic users of sedative-hypnotics should be gradually withdrawn, combined with possible provision of cognitive-behavioral therapy"; and, "cognitivebehavioral therapies are the best-supported treatment for chronic insomnia." The above recommendation is partly based on a paper published in 1998 on "Mortality hazard associated with prescription hypnotics" 54 but made no attempt to balance for the impact of sleep disruption per se or the reasons why people with long-term illness may require sedative-hypnotic treatment.
insomnia evaluation and diagnostic tools
Polysomonography (PSG) is the accepted gold standard for sleep assessment. 67 However, in light of the variable first night effect 68 where one night in the sleep clinic may inaccurately reflect (either more positively or negatively) the usual sleep of insomnia patients, and the fact that most patients complaining of poor sleep quality do not show PSG abnormalities, 69 PSG is not recommended for the routine evaluation of chronic insomnia and is only indicated where there are signs or symptoms of another sleep disorder. 70 Actigraphy is a practical alternative to PSG for objective assessment of sleep in insomnia patients, especially where there is a possible circadian rhythm disorder. 71, 72 As actigraphy is an in-home test it is much more economical than PSG and has the further advantage of recording sleep over weeks or months as opposed to one night of PSG, which will avoid first night effects and allow for the differential diagnosis of circadian rhythm disorders. 71 Where objective sleep measurements are required to determine treatment outcome, clinical guidelines 72 recommend the use of actigraphy to evaluate the treatment response in patients with insomnia or insomnia in combination with depression. 72 However, more studies are needed to establish the clinical value, validity, and reliability of actigraphy in the management of insomnia.
Given the subjective nature of insomnia, questionnaires assessing severity of insomnia, 73 sleep quality, 74 
Conclusion
Chronic insomnia is a common complaint in primary care worldwide 77 and insomnia has become increasingly recognized as a chronic disorder that requires treatment over the long-term. 78 We think the case for long-term sedativehypnotic use is strong, if these drugs are used appropriately. In other branches of medicine objective data would be used, where available. One would not treat patients with tuberculosis for 6 months without chest X-rays or provide prescriptions for hypertension without measuring blood pressure. We believe that, in the case of long-term sedative-hypnotic use, thorough clinical assessment should be complemented by objective and subjective assessment. Unfortunately, as most patients with insomnia are managed in primary care, the sleep community needs to proactively involve general practitioners in sleep educational activities.
It is also perverse that many physicians have been persuaded that it is inappropriate to prescribe sedativehypnotics over the long-term and therefore prescribe other agents with sedative-hypnotic side effects (eg, anxiolytics and antidepressants). 79 However, a similar deficit in knowledge exists regarding the long-term use of antidepressants, and even shorter-term use is not without serious side effects. [80] [81] [82] [83] We therefore think it is misguided to use a different class of drugs simply for the side effect of inducing sleep.
It is reasonable to prescribe sedative-hypnotics for a year at a time if one has the benefit of objective testing. Think of an optometrist's test or having a check-up at the dentist: any treatment in both cases depends on a thorough evaluation. Why should a sleep disorder with all its medical ramifications be held to lower standard? While some of these conclusions may be controversial they are not very far from "respected" and received wisdom. For example, the National Institute of Mental Health consensus development conference on drugs and insomnia addressed the issue of pharmacological therapy, to wit: "Unless high doses of benzodiazepines are used for several weeks, or low doses for a number of months, physical dependence is not likely to be of sufficient severity to cause major clinical problems." 10 We should not let the politics of expedience or polemics of the media dictate what is best for patients. A serious attempt to address unanswered questions in the studies executed to date is warranted. We should avoid the phenomenon of faulty reasoning described at the beginning of this article. On a submit your manuscript | www.dovepress.com Dovepress Dovepress positive note, there has been a shift in the thinking about insomnia medication in the sleep community, perhaps given that the safety of insomnia medications has also improved. In 2005 the FDA approved three drugs and no restrictions were placed on their therapeutic timeline. The three drugs approved are eszopiclone, ramelteon, and zolpidem extended release. 78 However, failure of physicians to effectively manage longterm insomnia in patients tend to promote use of over-thecounter medications, not only increasing the chance of drug interactions but also resulting in a greater medical risk and potentially producing more side effects than the prescribed sedative-hypnotics.
That more research is needed is to understate the issue. In a State of the Science Conference Statement on "Manifestations and Management of Chronic Insomnia in Adults" the National Institutes of Health 84 proposed that there is a need for long-term efficacy studies of treatment for chronic insomnia and suggested including an assessment of quality of life, the impact on work performance, and other outcome measures in addition to quantitative sleep measurements. 38 There are also limited studies for the treatment of insomnia in the elderly patients where maintenance insomnia is still a frequently reported problem. To date, ezopiclone is the only medication that has received FDA approval in 2004 for maintenance insomnia. 21 The study by Walsh and colleagues 38 showed that sedative-hypnotics can be used for long-term treatment of insomnia but research is still needed to provide evidence-based guidelines on how to treat patients with more complex medical and psychiatric issues. Such patients, while widespread in clinical practice, are routinely excluded from clinical trials. Clinically, the management of patients with chronic insomnia remains a challenge but one worth tackling with an open mind.
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